Despite the widespread tariff reductions sparked by the Dominican Republic-Central America Free Trade Agreement, anecdotal evidence suggests that borders in the region remain thick, with many hurdles standing in the way of regional integration. This paper uses a newly collected dataset to quantify the incidence of sanitary and phytosanitary measures and technical barriers to trade in the region. The results indicate that Central America has the lowest prevalence of technical non-tariff measures in the world. However, substantial heterogeneity is observed among countries. The paper estimates that the impact of sanitary and phytosanitary measures on border prices is equivalent to an ad-valorem tariff of 11.6%. This effect is further investigated by looking in detail at the effect on the prices of beef, chicken meat, bread, and dairy products in Guatemala. 
I. Introduction
Broadly defined, Non-Tariff Measures (henceforth NTMs) are policy measures, other than ordinary customs tariffs, that may have an economic effect on international trade in goods by changing quantities traded, prices, or both (UNCTAD 2010) . The fall in tariffs in recent decades has been accompanied by an increase in the importance of NTMs in the international trade agenda. NTMs allow countries to address legitimate non-trade objectives such as the protection of human, animal, and plant health. The World Trade Organization (WTO) recognizes that countries are entitled to use NTMs in this manner. However, there are concerns that the multilateral reduction of traditional trade barriers has tempted countries to replace tariffs with NTMs to protect domestic interests (Fischer and Serra 2000, Aisbett and Pearson 2012) .
The potential benefits of NTMs are evident, but it is important for policy makers to be cognizant of the costs associated with them. Unlike traditional trade policy instruments, such as tariffs for which the associated price increases are well understood, the costs associated with NTMs are more difficult to immediately quantify. Even when used legitimately and without a protectionist intent, NTMs can have a major economic impact, potentially affecting regional integration, impacting domestic prices, diverting managerial attention, and penalizing small exporters. Countries imposing them may end up hurting their own poor as NTMs may increase the price of key staples and hampering the competitiveness of their own private sector as NTMs may affect the price of imported inputs.
This paper focuses on the role of NTMs in Central America and their implication for poverty. Anecdotal evidence suggests that NTMs raise trade costs and inhibit trade in the region (Cato et al. 2005 , Gordillo et al. 2010 . However, due to data limitation, there is a dearth of empirical papers quantifying the economic effects of these regulations. Seemingly simple questions such as what policy measures are imposed by a country? or what types of measures are faced by products that are important for the consumption basket? can often not be answered due to a lack of appropriate data. In order to fill this gap, and in response to the increased interest of both policy makers and researchers in the region, in 2012 the World Bank, in collaboration with the United Nations Conference on Trade and Development (UNCTAD), collected NTM data in Nicaragua, Guatemala, El Salvador, Honduras, and Costa Rica. This endeavor complemented a multiagency effort to gather data worldwide (Cadot and Malouche 2012) . This paper uses this new database to provide information about the incidence of NTMs and its implications for the welfare in the Central American region. We focus solely on the role of technical NTMs, namely Sanitary and Phytosanitary (SPS) measures and Technical Barriers to Trade (TBT).
This paper makes three key contributions to the literature on NTMs. (i) Using this new and comprehensive dataset, we provide a descriptive analysis of the trade incidence of SPS and TBT measures in five Central American countries and benchmark the region against other parts of the world. (ii) We use econometric techniques to estimate the effect of NTMs on consumer prices, and determine how this effect varies across countries and types of NTMs. (iii) We explore the poverty impact of streamlining NTMs in Guatemala, one of the poorest countries in the region.
Results indicate that the Central American region has the lowest prevalence of technical NTMs in the world. However, there is significant heterogeneity in the import coverage of NTMs across countries. Our analysis indicates that SPS measures inhibit intra-regional integration, with an average ad-valorem equivalent of 11.6%. In particular, registration requirements for SPS reasons are identified as a possible obstacle to regional integration. We estimate the price-raising effect for four key products that are important in the consumption basket of Guatemala: beef, bread and pastry, chicken meat, and dairy products. According to our estimation, SPS measures affecting intra-regional trade of these products are equivalent to an ad-valorem tariff of 68.4%, 51.4%, 22.0%, and 5.0%, respectively.
Streamlining SPS measures in these products would contribute to poverty reduction in Guatemala. Rationalizing the implementation of burdensome SPS measures would reduce trade costs and, therefore, lessen consumer prices. This would, in turn, make the basic consumption basket more affordable, thereby benefitting the poorest segment of the population. Our computations suggest that streamlining the most significant SPS measures affecting beef, bread and pastry, chicken meat, and dairy products, for example, enforcing harmonization and mutual recognition of sanitary registries, could reduce the urban extreme poverty rate from 5.07% to 4.91%.
The paper is structured as follows. Section II provides an overview of the current literature on NTMs, details their classification, and reports estimated frequency and coverage ratios. Section III assesses the price-raising effect of NTMs. Section IV presents a poverty analysis of streamlining SPS measures in Guatemala. The final section presents some concluding remarks.
II. Non-Tariff Measures: Stylized facts
Non-Tariff Measures are a very diverse set of regulations in terms of type, effect, and incidence. Governments have a large degree of autonomy regarding the form and objectives of NTMs, and there is a high level of variation in how they are implemented. In addition, the desired level of NTMs varies across countries depending on perceived levels of risk, public demand, and governmental priorities.
With the reduction of traditional trade barriers, NTMs have become the new frontier of trade policy. Their global significance in affecting the movement of goods across borders is large. Henson et al. (2000) asserts that "SPS measures are currently one of the foremost issues affecting exports of agricultural and food products from developing countries". Andriamananjara et al. (2004) report that the global welfare gains of the removal of certain NTMs would be in the order of 90~92 billion US dollars, while Walkenhorst and Yasui (2009) find that a reduction in transaction costs of 1 percent of the value of world trade would yield aggregate welfare gains of 40 billion US dollars.
Estimates of tariff equivalents of NTMs tend to be quite high. Bradford (2003) focuses on final goods trade and finds that the tariff equivalent of Japan's NTMs is 57%. The tariff equivalent for European countries' NTMs is slightly lower, ranging from 48% to 55%, and much lower for the United States at just 12%. Calvin and Krissoff (1998) use a price gap approach and show that the tariff equivalent of NTMs on the US apples exported to Japan is 27.2%. This estimate significantly exceeds the average tariff rate of 19.3%. Chemingui and Dessus (2008) find that NTMs increase the domestic price of imported goods by an average of 17% across all product categories in Syria. By contrast, the average tariff is just 8%. Kee et al. (2009) find that NTMs add, on average, an additional 87% to the level of trade restrictiveness imposed by tariffs, and note that for 34 countries of a sample of 78, the contribution of NTMs to the overall level of restrictiveness is higher than the contribution of tariffs. Results from surveys also show that NTMs can be a key factor impeding the ability of firms to export agricultural goods (Henson et al. 2000) .
However, NTMs cannot be simply dismissed as trade barriers. Results from gravity type models including Disdier et al. (2008) , Fontagné et al. (2005) , Portugal-Perez et al. (2010) , and Reyes (2011) indicate that while NTMs are generally found to be impediments to trade, they can also be trade promoting. This is because certain NTMs, such as labeling and content requirements, can provide consumers with information thereby lowering transaction costs, facilitating comparison, and reducing uncertainty. Thus, NTMs can eliminate a market failure by reducing the cost of determining the quality of a product, thereby helping to prevent a lemon problem (Akerlof 1970 ). This point is also made by Crivelli and Gröschl (2012) , Disidier et al. (2008) , and Ganslandt and Markusen (2001) .
Regardless of their impact on aggregate trade flows, small and developing countries find it more difficult to comply with NTMs. Reyes (2012) highlights the interplay between standards harmonization and market structure. Using firm-level data, the author finds that the international harmonization of European standards in the electronic sector increases intra-EU competition to the benefit of exporters from the US but to the disadvantage of exporters from the developing world, who lose market share. Ganslandt and Markusen's (2001) general equilibrium model finds that incompatible standards are especially harmful for a small country, which can never win a standards' war, where two countries impose cost-increasing standards on imports. In the small country, both producers and consumers may lose. Finally, Disdier et al. (2008) find that developing and least developed countries' exports to the Organization for Economic Co-operation and Development (OECD) are significantly reduced by SPS and TBT measures. By contrast, these regulations do not have any effect on exports from other OECD states. 1 Following a series of meetings and consultations, the MAST proposed a nomenclature that comprises a tree/branch structure. Measures with similar objectives are categorized into 16 branches (chapters) denoted by alphabetical letters A to P. Each of these branches is further disaggregated into sub-branches (1-digit), twigs (2-digits), and leafs (3-digits) allowing for a finer classification of NTMs. Technical measures are classified in chapters A, B, and C, corresponding to Sanitary and Phytosanitary measures (SPS), Technical Barriers to Trade (TBT), and pre-shipment inspections and other formalities, respectively. UNCTAD (2012) provides the NTM nomenclature at the highest degree of disaggregation.
Following the establishment of the classification, an effort to collect comprehensive NTM data is currently being undertaken jointly by the World Bank, UNCTAD, and the African Development Bank. This process includes the collection of trade-related regulations and their classification into NTM and product codes. The data is carefully scrutinized for possible duplications, omissions, or any other problems in order to minimize inaccuracies. Once the gathered data are verified, it is uploaded onto World Integrated Trade Solution (WITS), the World Bank's portal for trade data, where it is publicly available.
B. Data availability
At the time of writing, NTM data has been collected for 46 developing countries, with 33 of the data files publically available on the World Integrated Trade Solution (WITS) platform -the World Bank gateway for trade data and analysis. 2 The remaining data files are in the process of verification by UNCTAD. For the purposes of our analysis, a standardized methodology was developed in order to harmonize each country's NTM data. Firstly, we only used those NTMs that applied to each of a country's trading partners in the analysis. Secondly, we standardized product codes at the 6-digits of the 2002 version of the HS classification. Thirdly, we harmonized the NTM classification to the 2012 version. 4 Finally, the data was checked to ensure no duplications at the country-product-NTM code level, and we dropped from the analysis SPS and TBT measures that were applied to all products as these were assumed to be data entry mistakes. In total, we work with 46 country files, accounting for a database of around 2 million observations.
C. Trade incidence of non-tariff measures
Two simple inventory indicators are used to measure the prevalence of NTMs: the frequency ratio, i.e., percentage of product lines exposed to NTMs and the coverage ratio, which is the share of total imports exposed to NTMs. The frequency ratio accounts only for the presence or absence of an NTM, and indicates the percentage of imported products to which one or more NTMs are applied. In more formal terms, the frequency ratio of NTMs imposed by country j (F j ) is calculated as:
where D i is a dummy variable indicating the presence of one or more NTMs and M i , a dummy variable indicates whether there are imports of good i. Because all products have equal weights, this measure tends to overemphasize products with very low import value.
A measure of the importance of NTMs in terms of overall import value is given by the coverage ratio. This indicator measures the percentage of imports to country j subject to at least one NTM. In formal terms the coverage ratio (C j ) is given by:
(1) where D i is defined as before, and V i is the value of imports of product i. 5 Unlike the previous indicator, the coverage ratio does not overemphasize products with a low import value, but because products affected by trade restricting measures are imported in lower quantities and therefore get a lower weight in the calculation, it tends to underestimate the overall restrictiveness, i.e., endogeneity bias.
Neither the frequency ratio nor the coverage ratio makes any distinction between NTMs with relatively little impact on trade and those with major, even prohibitive, trade effects. This is a significant issue as restrictiveness varies widely across different types of NTMs; Beghin and Bureau (2001) note that there is not even a clear correlation between the number of NTMs in place and their trade effect. Also, it should be noted that frequency and coverage ratios do not give any indication of the level of enforcement by regulations. Because neither of these standard measures is perfect, both is presented. (ii) The countries considered for this analysis are listed in Table 1 . (Source) Authors' computation.
Central American countries differ greatly in their use of NTMs which indicates that there is not one common approach to trade regulation in the region. Figure 2 shows that the more developed countries appear to utilize NTMs more intensely than their less developed neighbors. El Salvador applies NTMs to the highest proportion of import lines (32.2%), which is more than double the proportion of imported goods subject to an NTM in Honduras (15.0%). This heterogeneity may be an indication of differences in governmental priorities and approaches towards trade regulation, composition of import baskets, or the influence of import-competing sectors lobbying for protection. Central American countries also differ in the incidence of technical NTMs across type of measures and economic sectors. Table 2 displays the coverage ratios for SPS and TBT measures across economic sectors. The last row shows the share of total import value covered by at least one SPS or TBT measure across countries. Results indicate that SPS regulation affect, on average, around 18% of total import value in Central America. The incidence of SPS in El Salvador is the highest in the region with a coverage ratio of 21.6% whereas Honduras shows the lowest incidence with a coverage ratio of 16.2%. There is a much wider variation in the use of TBT, with only 7.9% of Honduran imports covered by a TBT regulation compared to 42.3% of goods imported to El Salvador. For most countries, the coverage ratio for TBT regulations is significantly larger than the frequency ratio. This suggests that these countries import large volumes of products from sectors that use TBTs more extensively. Table 2 also reports coverage ratios across economic sectors. Each cell represents the import value affected by at least one type of NTM as a share of total sectoral import value. This analysis reveals that SPS measures are primarily concentrated in animal, vegetable, and foodstuff sectors, while TBTs are especially prevalent in trade in animals and chemical goods, but are also used intensively in the vegetable and foodstuffs sectors. Registration requirements for importers are one of the most common technical measures to trade in Central America. Table 3 shows the top 10 most important NTMs in terms of their coverage ratio in each country. Different types of registration requirements are highlighted in grey. These requirements are applied not only on importers (codes B150 and A150) but also on selected imported products (codes B810 and A810). Central American countries use this type of regulation more frequently than other countries for which data is available. Appendix 1 compares the use of registration requirements for SPS reasons (code A150), the so called sanitary registries in Central America to other countries in the world. 
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SPS measures disproportionally affect intra-regional trade in Central America. Figure  3 compares total coverage ratios in the region, computed using total imports (X-axis), versus regional coverage ratios, computed using regional imports (Y-axis), for SPS and TBT measures. Each dot represents an NTM code, at the highest level of disaggregation. An NTM located above the 45 degree line indicates that it affects more imports from regional trading partners than imports from all countries in the world. This analysis shows that while TBT measures are relatively balanced across trading partners, SPS measures fall heavily on intra-regional trade. 
III. Price-raising Effects
This section employs price data matched with NTM information for 46 countries to estimate ad-valorem equivalents. Using a simple price determination model, we estimate the stringency of SPS and TBT measures in the Central American region as a whole and country by country.
A. Price data
Trade unit values from the French Research Center in International Economics (CEPII) are used to approximate trade prices.
6 These data provide reliable and comparable unit values across countries. The Cost of Insurance and Freight (CIF) trade unit values reported by the importer country are used to estimate any potential price-raising effects of NTMs. The CIF price was deemed most appropriate for the analysis as it includes the Freight On Board (FOB) price of the product along with the cost of compliance with SPS and TBT regulations, and any other expenses from pre-shipment inspection, licensing, or any other sort of NTM.
B. Methodology
The methodology follows Gourdon (2012, 2014) . Prices are assumed to be determined by Equation (3). Here, i indexes countries, k indexes products, p * k is the world price of product k, p ik is its price in country i, t ik is the tariff imposed by country i on product k, and λ i is a cost-of-living adjustment factor for country i depending on its level of income and a number of other characteristics such as landlocked status, remoteness, the quality of the infrastructure, and the regulatory environment. δ ijk is a dummy variable that equals one if country i imposes an NTM of type j on product k, and zero otherwise. Let a j be the cost of complying with NTM of type j, assumed to be constant across countries and products. Assuming that tariffs and NTM compliance costs are fully jei Poverty Reduction through Regional Integration: Technical Measures to Trade in Central America 659 passed through to domestic prices, the basic price determination equation is:
Logging Equation (3) yields:
Due to our assumption of perfect tariff pass-through, we can redefine our dependent variable as:
Also note that:
So, ln (1+ a j δ ijk ) = δ ijk ln (1+ a j ).
Let γ k = ln p * k and γ i = ln (1+ λ i ). Using this result, and letting u ik be the error term, the basic estimation equation is:
where γ k and γ i are product and country fixed effects, respectively. Note that the algebraic interpretation of the estimated coefficient β ∧ J is: 
C. Results
NTMs are positively and significantly related to border prices across our sample of countries. Table 4 shows the baseline regressions results. The first and third specifications use a dummy variable to indicate the presence of an NTM, while the second and fourth specifications use the count of NTMs applied at the product level. Standard gravity type controls are used. Bilateral data on distance between two countries, common language, contiguity, and common colonizer since 1945 are sourced from CEPII, and GDP figures come from the World Bank's World Development Indicators database. Three variables on endowments are used, physical capital stock per worker, arable land per worker, and education per worker. These figures are sourced from Shirotori et al. (2010) . After controlling for systematic cross-country cost-of-living differences, and partner and product specific unobservables, we find that the presence of at least one technical NTM increases domestic prices by 10.6% (exp(0.101)−1) on average across all 46 countries for which data are available. If we interpret the coefficient with the number of NTMs as the increase in domestic prices of adding one additional NTM regardless of type, then an additional NTM increases domestic prices by an average of 2.2% (exp(0.022)−1). 
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Our results also indicate that SPS measures are positively and significantly related to an increase in border prices. The price increase arising from SPS measures is equivalent to an ad-valorem tariff of 21.4% across all countries and products in the dataset (column 3). By contrast, TBT measures are negatively related to border price with an estimated AVE of -1.5%. The coefficient for TBT is significant only at the 10% level. A negative AVE indicates a net trade-facilitating effect, which may be the result of positive externalities arising from the TBT outweighing its compliance costs (Beghin et al. 2013) . The signs and significance of the control variables are generally as expected.
In order to explore the impact of SPS and TBT measures on border prices across geographic regions, we use specification 3 and interact the SPS and TBT dummies variables with a dummy for each world region. Results are presented in Appendix 2 and graphically depicted in Figure 4 and Figure 5 for SPS and TBT measures, respectively. We find that SPS regulations in Central America are positively and significantly related to an increase in border prices, and have a price effect equivalent to a tariff of 11.6%. This AVE, however, is small compared to that experienced in the Asian and the SubSaharan African regions, but close to the rest of the Latin America and the Caribbean region. TBTs, on the other hand, do not have a significant effect on prices in the Central American region as shown in Figure 6 . This is in contrast to the estimated positive impact computed for the rest of the Latin America and Caribbean region. We also find that TBTs have no impact on border prices in Sub-Saharan Africa whereas the South Asian region experiences a negative price effect that is equivalent to a subsidy of 32%. In order to decompose the impact of SPS measures on each country in the Central American region, we interact country specific dummies with SPS dummies in specification 3. Results are presented in Appendix 3 and graphically depicted in Figure 7 . The impact of SPS measures on prices varies widely between the five countries in Central America. SPS measures are found to have no impact on prices in Honduras and Nicaragua and have the largest price effect in Guatemala with an AVE of 55%. The AVEs in El Salvador and Costa Rica are 23% and 6% , respectively. 
IV. SPS Measures and Poverty in Guatemala
This section concentrates on the impact of SPS measures on domestic prices and, ultimately, on urban poverty in Guatemala. We focus our analysis on those products for which SPS measures in general, and registration requirements in particular, are especially challenging for traders in the region. These products are bread and pastries, beef, chicken jei Vol.30 No.4, December 2015, 644~679 José-Daniel Reyes and Sinéad Kelleher http://dx.doi.org/10.11130/jei.2015.30.4.644 666 meat, and dairy products. 7 This section estimates AVEs of SPS measures for these products and then presents scenarios of their partial and total removal. Specifically, we offer a preliminary analysis of the direct impact of a reduction in domestic prices due to the streamlining of SPS measures on urban poverty levels.
The principle behind our calculation of changes in poverty due to a reduction or elimination of NTMs is as follows. For urban households, price-raising NTMs increase the cost of goods purchased, thereby acting as a tax, which should be balanced by the reduction of some externality. Without experimental evidence on the willingness to pay for the reduction of this negative externality, we can only estimate the tax side (the cost, but not the benefit). This value constitutes a lower bound on the social benefit (for example a reduction in mortality or disease risks brought about by the measure) which would be required to justify the presence of the NTM.
A. Price-raising effect
We estimate the price-raising effect of SPS measures by employing the empirical framework explained in Section III. Specifically, we use interaction terms in our crosscountry regression to estimate how different the effects of Guatemalan SPS measures, applied to our selected set of products, are from the average effect across countries and products. We then use Equation (8) to compute ad-valorem equivalents. Table  5 shows the results along with the list of the different NTMs, at the highest level of disaggregation, that importers need to comply with in order to import these products into the Guatemalan market. The results confirm that registration requirements for SPS reasons, the so-called sanitary registries, are a measure affecting trade in Guatemala. Only Kenya and Mauritius apply these types of measures as broadly as Guatemala, shown in Appendix 1. Other regulations, such as labeling and packaging requirements, are also imposed on these goods. The impact of SPS measures varies greatly across these four products. According to our estimation, the average increase in the Guatemalan domestic price of beef due to SPS measures is equivalent to an ad-valorem tariff of 68.4%. This seems consistent with the perception of the Guatemalan beef market as quite closed to regional exporters, especially from Nicaragua. The AVE for the SPS measures facing bread and pastry, chicken meat, and dairy products are 51.4%, 22.0% and 5.0%, respectively.
B. Household expenditure
We now explore the implications of our results for the cost of living across the income distribution in Guatemala. To do this, we combine our estimated AVEs with household expenditure data from the 2011 Guatemalan Household Survey (HHS) and calculate the budget share of these products by quintiles of the income distribution. Budget shares are the percentage of total annual income by household spent on the consumption of each good. Results are presented in Table 6 and as expected, given the essential nature of these items, the percentage of total income spent on them decreases with household income. Therefore, any policy aimed at streamlining NTMs would mainly benefit the poorest sector of the population in Guatemala. (Note) Each type of product is mapped to a group of goods in the HHS as follows: Beef (carne de cerdo con y sin hueso and carne de res sin y con hueso), bread and pastries (pan de rodaja, pan dulce, pan frances), chicken meat (carne de pollo o gallina, viceras de pollo o gallina), and dairy products (leche liquida, queso fresco o duro).
(Source) Authors' computation using the Guatemala 2011 HHS. 
C. Impact of streamlining sanitary and phytosanitary measures on poverty rates
We now look at the hypothetical cases of the total and partial removal of SPS measures on our set of selected products and analyze the impact of these changes on poverty rates in Guatemala. We follow Porto (2010) in this analysis. Using the 2011 HHS, we calculate the Head Count (HC) ratio, defined as the fraction of the population with an income below the poverty line z. That is,
where N is total population, y i is income, and 1{ } is an indicator function that takes value 1 if the y i < z within brackets is true. Guatemala uses two poverty lines. The extreme poverty line is the cost of purchasing the poverty consumption basket, which includes food items that satisfy a minimum caloric and energetic intake. 8 This value corresponds to 4,380 quetzales per person annually, i.e., around 560 US dollars. The general poverty line includes some expenditure for non-food items and is set to 9,030.93 quetzales per person, annually, i.e., around 1,150 US dollars.
A policy shock that changes the ad-valorem equivalent (t*) has two effects on poverty: a change in the poverty line, as a variation in t* affects consumer prices and, therefore, the cost of purchasing the poverty bundle, and a change in the distribution of income. For the sake of simplicity, this study focuses on the first effect, i.e., the direct effect on the poverty line.
The poverty line can also be defined as z =∑  p  q  , where p  is the price of good , and q  is the quantity determined in the construction of the poverty line. Holding quantities constant, the change in the (log) poverty line caused by a change in price of good  is given by:
where α  is the weight attached to good  and ∆ ln p  (t*) is the price-raising effect of NTMs. We update the poverty line by summing Equation (12) across all products affected by the policy shock.
We estimate the weights, ∧ α  , using the average budget share spent on food products by households in the second quintile of the distribution.
We explore two policy shocks associated with an attempt to streamline SPS measures in Guatemala. The first is the unrealistic case of a total elimination of the costs of complying with SPS measures for the selected products, i.e., AVE=0. The second is the case where efforts to streamline SPS measures reduce the AVE by half. Given that we abstract from the impact on production (the change in income distribution), we only consider the impact on poverty for urban households. The underlying assumption is that the price change brought about by streamlining SPS measures decreases prices but leaves income distribution unchanged because urban households are employed in economic activities outside the agricultural sector. Finally, since we are not allowing the nontradable prices to adjust, we center the discussion on the impact of our policy scenarios on extreme poverty rates, although we also report the results for general poverty rates. Table 7 compares the proportion of the population living in poverty in year 2011 and after streamlining SPS measures. The main finding is that an effort to streamline NTMs in Guatemala would likely reduce poverty. Specifically, working towards rationalizing the processes related to SPS measures affecting beef, bread and pastries, chicken meat, and dairy products would reduce domestic prices and, thus, make the basic consumption basket more affordable. Our computations suggest that streamlining the key SPS measures affecting these products by, for example, reducing the cost and time required to obtain sanitary registries, could reduce the urban extreme poverty rate from 5.07% to 4.91%. This would mean lifting approximately 20,000 people out of extreme poverty in urban areas in Guatemala. Figure 7 depicts the left shift in the poverty line due to a scenario of total elimination of the cost of complying with SPS measures in our products. The dotted line is the new extreme poverty line under total reduction of price-controls in Guatemala. 
V. Concluding Remarks
With the decline in traditional trade barriers initiated by the Dominican RepublicCentral America Free Trade Agreement (DR-CAFTA), NTMs are increasingly viewed as a key trade policy issue in Central America. Yet, despite anecdotal evidence that borders remain thick, there is little quantitative understanding of the incidence of NTMs in the region. This paper provides the first attempt to look at the incidence of technical NTMs, i.e., SPS and TBT regulations, and to estimate their impact on border prices in Central America. It also assesses the impact of SPS measures on the border prices of important consumption products in Guatemala and estimates the poverty impact of streamlining key SPS measures affecting them.
While Central America has the lowest prevalence of technical regulations among other world regions, we found significant heterogeneity in the use of technical NTMs across countries in the region. El Salvador uses them most intensively, followed by Guatemala, Nicaragua, Costa Rica, and Honduras. The average impact of SPS measures on border prices across the region is equivalent to an ad-valorem tariff of 11.6%. This effect is particularly important for products that are significant for the consumption basket of the poor in Guatemala: beef, chicken meat, bread, and dairy products. The equivalent ad-valorem tariffs of SPS regulation for these products are estimated to be 68.4%, 51.4%, 22.0%, and 5.0%, respectively. Our estimates indicate that policies aimed at streamlining SPS measures by, for example, reducing the cost and time required to obtain sanitary registries, will likely translate to a reduction of urban extreme poverty rates of 16 basis points.
These findings have strong policy implications for deepening regional integration, harnessing private sector competitiveness, and poverty alleviation in Central America. We make the following suggestions for policy dialogue at the regional level aimed at streamlining trade related regulations.
• Better dissemination of the current laws and regulations about import and export procedures to the wider public, particularly the business community, would alleviate informational asymmetries that increase the cost of doing business in Central America.
• A well-organized regional reporting and monitoring mechanism would help identifying regulatory problems and potential inconsistencies across countries' regimes in a timely fashion.
• Setup a regional regulatory body that oversees and discusses the regional regulatory framework affecting trade.
• Streamline sanitary registrations for processed food and beverages. Even though there is a mutual recognition agreement in the region, the implementation process is stymied by regulatory and technical constraints. A solution that could make great strides is the formation of a regional, electronic database that centralizes documentation about the credentials that each firm submits to meet the sanitary registration requirements. 
